In a discussion of periapical cysts and granulomas, a never-failing point of interest is the origin of the epithelium that is frequently found either as nests or as a lining membrane. The type of cell usually found is the squamous epithelium. The majority of observers believe that these cells originate in the embryonal rests, or remnants, of the primary enamel organ, such as are not infrequently found in the alveolar periosteum (peridental membrane). Such a belief would seem to be a very reasonable one, since there is every opportunity, in the development of the enamel, for portions of the enamel organ to become detached and lie dormant for many years. So long as there is no cause of irritation, such portions may remain quiescent indefinitely. It is a well recognized fact that there are many instances in other parts of the body where portions of tissue have become separated, during embryonic life, from their normal relationships. Cohnheim's theory of cancer formation, and Ribbert's modification of it, are based on changes, occurring late in life, in these "rests." Grawitz (2) claims that, in the development of periapical cysts, a sinus originally communicates with the periapical lesion and that the epithelium penetrates along this tract. Eventually the sinus heals, the epithelium disappears and all evidences of communication with the surface vanish, thus leaving an isolated cyst lined by squamous epithelium. Adloff (1) accepts the theory of embryonal 197 THE JOURNAL OF DENTAL RESEARCH. VOL. ii. NO. 2 rests as the usual cause, but thinks that Grawitz's theory must be taken into consideration, for Adloff found, in two cysts in the neighborhood of the antrum of Highmore, ciliated columnar epithelium similar to that of the mucous membrane lining the cavity. Although no communication with the antrum is mentioned, the logical conclusion is that, in the two instances quoted, the epithelium had come from that source.
TUE AUTHOR'S SPECIMEN
In the specimen now being reported, no history is obtainable as to its formation or location, for the tooth was but one of some twenty, with attached granulomas, that were sent to this Institute for histological examination. There was nothing in the gross specimen to suggest that it was of special interest, and it was not until the microscopic examination was made that the peculiar character of the specimen was noted. By that time the body of the tooth had been disposed of, and its physical characteristics could not, therefore, be determined. The tooth was single rooted and, attached to the apex, was a small mass of solid tissue about 2 mm. by 4 mm. in size on its surface. The specimen was decalcified, imbedded in celloidin, cut, and stained in hematoxylin and eosin, and Van Gieson and Mallory's anilin blue.
Report of the microscopic examination
Continuous with the alveolar periosteum (peridental membrane) is a well defined zone of dense connective tissue, the fibres of which describe an arc roughly approximating that of the apex of the tooth ( fig. 1 ). Through this tissue is a very high grade of infiltration by cells containing round or somewhat oval nuclei staining quite uniformly. Wherever the protoplasm is evident, it is noted that the nuclei are situated eccentrically. The general appearance is that of plasma cells. A few well-formed capillary blood vessels are present in this area. No polymorphonuclear leucocytes were noted.
The portion in immediate contact with the tooth, and partially enclosed by the fibrous wall, is of a different structure; it contains young growing connective tissue in which the cells are much more conspicuous than the intercellular material. Many plasma cells and many leucocytes are present, as well as numerous red blood cells lying free within the tissues. Undeveloped capillary blood vessels are quite plentiful.
The two areas described constitute about one-half of the specimen. The remaining portion shows a very different condition. In it there is one section that contains a very great number of small capillaries Fi. 1. Low POWER P1nolOGIzRAH, SHOWING, AT A, THE AREA COXERED 1BY CILIATED EIPITHELIUM (fig. 2) supported by a net-work of fine connective-tissue fibres much infiltrated by plasma cells and leucocytes. Adjacent to this, and extending into the other half of the specimen, are numerous elongated intercommunicating strands of cells sharply delimited from the surrounding tissues. The edges of these strands are composed of closely packed, long, spindle-shaped cells containing rather deeply stained nuclei of similar form. As the interior of the strands are approached, GU0ITIRIE MCCONNELL the cells become larger and more oval, a greater amount of proto-plasm is visible, and the nuclei also become more oval and stain but slightly. TlIhe characteristics are those of squamous epithelium. T'he areas between the strands show a (lense massing of plasma cells with a few leucocytes. A few of these latter cells are scattered through the epithelial strands. This type of epithelium-extends all THE GRANnULoMXA (fig. 1) the way to the distal surface of the granuloma, to the part which it is expected would be in contact with the alveolar process.
It is at this point that the most interesting feature of the specimen is found. Resting on the distal margin of the granuloma is a well defined layer of ciliated columnar epithelium ( fig. 1, A) . This structure rests upon a definite basement miembrane, and its cells, extending at right angles, contain long, oval, deeply staining nuclei (fig. 2 ). The free surface shows very clearly well definedl cilia. One end of this mem-2)00 brane is in immediate contact with the portion of squamous epithelium that extends deeply into the granuloma almost to the tooth. The tooth itself presents certain abnormalities. The greater part of the surface shows quite extensive hypercementosis with small areas of slight absorption. The cementum, in one place close to the apex, has been absorbed completely and part of the dentin as well.
Discussion of the origin of the epithelium
For such a specimen as this, the difficulty of determining the source of the epithelium is due to lack of knowledge of the original location of the tooth. If the tooth came from the upper jaw, the possibility would have to be considered that the granuloma slowly penetrated the antrum of Highmore so that it came in contact with some of the ciliated epithelium of that cavity. A less likely possibility would be a penetration into the nasal cavity where similar epithelium occurs. If the tooth came from the lower jaw, however, the only source from which ciliated epithelium could be derived would be a remnant of the visceral arches or clefts. That such remnants do occur has been noted in numerous instances in which cysts lined with ciliated epithelium have been found near the angle of the jaw. These inclusions can be explained from a consideration of the embryonal conditions. The first visceral arch divides into an upper part, the maxillary arch, and a lower portion, the mandibular or jaw arch. The mandibular processes of the two sides are joined together anteriorly and constitute the inferior boundary of the mouth cavity.
The squamous epithelium that is so prominent in the specimen probably was derived from remnants of the primitive enamel organ contained in the alveolar periosteum.
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